
NIOSH Manual of Analytical Methods (NMAM), Fourth Edition

METHYLTIN CHLORIDES     5526

Formula: Table 1 MW:  Table 1 CAS: Table 1 RTECS: Table 1

METHOD:  5526, Issue 1 EVALUATION:  FULL Issue 1:  web 1 Jan 2002

OSHA :   See Table 1
NIOSH: See Table 1
ACGIH: See Table 1

PROPERTIES: See Table 1

SYNONYMS: Methyltin Trichloride: Trichloromethylstannane, Monomethyltin trichloride
Dimethyltin Dichloride: Dichlorodimethylstannane, Dichlorodimethyltin 
Trimethyltin Chloride: Chlorotrimethylstannane, Chlorotrimethyltin, Trimethylstannyl chloride

SAMPLING MEASUREMENT

SAMPLER: FILTER + SORBENT TUBE
(OVS Tube: 13-mm glass fiber filter;
XAD-2, 270/140 mg)

FLOW RATE: 0.25 to 1 L/min

VOL -MIN: 15L
       -MAX: 75L

SHIPMENT: Ship assembled sampler cold

SAMPLE
STABILITY: 14 days @ 4 °C

FIELD
BLANKS: 2 to 10 field blanks per set

TECHNIQUE: GAS CHROMATOGRAPHY, FPD (tin-
specific filter)

ANALYTE: Sodium tetraethylborate derivatives of the
analytes

DESORPTION: 2 mL 1% Acetic Acid in Acetonitrile

INJECTION
 VOLUME: 1 :L

TEMPERATURE-INJECTION: cool-on-column
            -DETECTOR: 250 °C
              -COLUMN: 50 °C (3min), 12°C/min to

200°C (1min)

CARRIER GAS: He, 6 mL/min

COLUMN: capillary, fused silica, 30m x 0.53mm ID,
1.5-:m film, 5% phenyl, 95% methyl
silicone, DB-5 or equivalent.

CALIBRATION: analytes in hexane

RANGE: 0.01 to 15 :g/sample (as tin) [1]

ESTIMATED LOD: 0.01 :g [1]

PRECISION (þr): 0.065 [1]

ACCURACY

RANGE STUDIED: Table 2

BIAS: Table 2

OVERALL PRECISION (ÖrT): Table 2

ACCURACY: Table 2

APPLICABILITY: This method was developed for air monitoring of methyltin chlorides.[1]

INTERFERENCES: None were identified.

OTHER METHODS: NMAM 5504 is another method for the measurement of Organotin compounds using a filter with a 
sorbent tube for collection and HPLC/AA for analysis.[3]
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REAGENTS:

  1. Acetic  Ac id , 99+%.

  2. Acetonit ri le,  HPLC grade.

  3. Diethy l Ether, 99+%.

  4. Hexane, HPLC grade.

  5. Methylt in Tr ichlor ide,  97% .

  6. Dimethylt in Dichlor ide,  97% .

  7. Tr imethylt in Chloride.

  8. 1%  acetic acid in  acetone  so lution , (v/v).

  9. Sod ium  Te trae thy l bora te.*

  NOTE: Purity o f sod ium  tetrae thy l bora te

is critical. It  should appear as a

f ine whi te powder.  Clumping or

yellowing indicates that the

compound m ust be replaced.

10. Sodium Acetate -  Acet ic Acid Buffer, pH

4.0 ± 0.2.  Com mercially available f rom

Fisher Scientif ic.

11. Der ivatizing Solution:   Prepare a solut ion

containing 1% (w/v) of  sodium

tetraethylbo rate  in die thy l ethe r.*  Prepa re

the solu tion fresh d aily , preferab ly

immediately before use.

12. Cal ibration Stock Solution:   Prepare a

sto ck  ca libra tion solu tion b y accurately

weighing (to ± 0.1 mg) about 0.1 g each of

methylt in t richlor ide,  dimethyl tin dichlor ide

and tr imethylt in chlor ide into a 50 ml

volumetr ic flask.  Di lute to volume w ith 1%

acetic acid in acetonitr ile.  The stock

solut ion contains about 1000 :g/ml (as tin)

of each com ponent.  S tored in a  freezer,

th is solut ion remains stable for several

wee ks.

*  See  SPECIAL  PRECAUTIONS

EQUIPMENT:

 1. Sampler:  OSHA Versatile  Sampler (OVS

tube), 13-m m  OD inlet, 6 -m m  OD ou tlet.

Front section contains 270 m g 20/60 m esh

XAD-2 so rbent held  in place  by  an  11 -m m

diameter glass fiber fi lter and Teflon® r ing,

separated from the back section of  140

mg X AD-2 sorbent by a short  p lug of

po lyu rethan e fo am .  The  ba ck  sectio n is

held in place with a plug of polyurethane

foam .   The  tub e is  availa ble  com m ercia lly

from S KC, Inc.  (cat.  #226-30-16) and

Supelco , Inc. (cat. #O RBO -49P).

 2. Persona l sam plin g p um p: 0.1  to 1  L/m in

with f lexible and inert connecting tubing.

 3. Gas chromatograph equipped with a cool

on-column in jection port , automated

injector,  DB-5 capil lary column, f lame-

photometric detector (FPD ) with a t in-

specif ic  fi lter (610 nm),  and data collection

sys tem  or equ ivalent (page 5526-1 ).

 4. Balance capable of  weighing to ±0.1 mg.

 5. M echanica l sha ker.

 6. Vials, 10m L, with PTFE -lined screwcaps.

 7. Transfer pipettes or eyedroppers.

 8. GC  autosampler v ia ls wi th PTFE-l ined

caps.

 9. 5,10 and 50 m L volume tric flasks.

10. Pipettes capable of  accurately deliver ing

10 :L and 1.0 and 2.0 mL.

11. Refrigerant packs for shipping.

SPECIAL PRECAUTIONS:  Sod ium  Tetraethy lbo rate is sen sitive to  air a nd  m ois ture!  This

chem ical sh ou ld be  store d and  hand led  unde r a n itroge n a tm osphere .  Acetonitrile, die thy l ethe r,

and hexa ne are al l f lam m able.  Wear appropriate protective clothing and work with these

compounds in a wel l venti lated hood.

SAMPLING:

  1. Cal ibrate each personal sampl ing pump w ith a representative sampler in line.

  2.  Uncap the sorbent tube imm ediately before sampl ing and connect to a personal sampl ing

pump w ith f lexible tubing.

  3. Sam ple  at a n a ccurately  know n flo w  rate b etwee n 0 .25 L /m in fo r fu ll sh ift sa m plin g a nd  1 L /m in

for 15 minutes samples (STEL) for a maximum  of 75 L.

  4. Cap  the sam plers.  Pack securely for shipmen t with cold refr igerant packs.

NOTE:  After receipt  at the laboratory,  samples should be stored at  4°C and analyze within 14

days of collection.
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SAMPLE PREPARATION:

  5. Rem ove the retaining ring f rom the sorbent tube and discard.   Transfer the glass fiber fi lter and

the m ain  res in b ed  to a  10 -m L sam ple  via l.

  6. Rem ove and  discard  the  foam  plug  tha t sep ara tes  the  two resin sec tions  in the  sorbent tube . 

Trans fer the b ackup re sin  be d to  a secon d 1 0-m L sam ple  via l.

  7. Into each vial,  add 2 ml of 1%  acetic acid in acetonit ri le to desorb the methylt in chlor ides.  Put

the vials on a me chanical shaker for 30 m inutes.

  8. Into each vial,  add 2 ml of pH 4 buffer and 1 ml of derivat iz ing solut ion.  Place the vials on the

m echanical shaker for 15 m inutes.

  9. Extract the solut ion wi th three 1 ml port ions of hexane.  Com bine the hexane fract ions in a 5 ml

volumetr ic flask and dilute to volume w ith hexane.

CALIBRATION AND QUALITY CONTROL:

10. Calibra te daily w ith at leas t six w ork ing  stan da rds  over the range o f interest.

a. Accurately pipette 10 :l  of  the calibration stock solut ion into a v ia l that contains 2ml of 1 %

acetic acid in acetonit ri le.   Treat as a sample fo llowing steps 7 through 9.   This is the

highest concentration standard,  containing about 2 :g/ml (as tin)  of each methylt in chlor ide.

b. Ser ia lly d ilute th is standard solut ion w ith he xane  to p roduce solu tions  over the range o f 0.2

to 0.02 :g/ml (as tin)  of each methylt in chlor ide.

c. Transfer to gc autosam pler vials with PTFE -lined caps.

d. Ana lyze  together w ith sam ples and  blan ks (s teps 12 th rough  14 ).

e. Prepare  ca libration  graph  (peak  areas  vs. :g tin fo r each  m ethyltin ch loride ).  

11. Determine desorpt ion eff ic iency (DE) at  least once for each lot  of OV S tubes used for sampl ing

in th e calib ration ra ng e (s tep 1 0).  Prepa re three  sam ple rs a t ea ch  of s ix leve ls p lus  three  m ed ia

blanks.

a. Trans fer the fron t so rben t se ctio n o f the O VS sam ple r to  a 4m L v ial.

b. In ject a known volume of  calibration stock solut ion,  or  a serial  d ilut ion of,  d irect ly onto the

fron t sorb en t bed o f each  OVS tube. 

c. Cap  vial and  allow  sp iked  sorbent bed  to sta nd  overn igh t.

d. Desorb (steps 7 through 9) and analyze together with standards and blanks (steps 13

through 15).

e. Prepare  a g raph o f DE vs. :g fo r each  m ethyltin ch loride  reco vered . 

12. Analyze three quali ty control b lind spikes and three analyst spikes to ensure that the calibration

grap h a nd  DE gra ph s a re in con tro l.

MEASUREMENT:

13. Set gas chromatograph according to manufacturer’s recomm endat ions and to condit ions given

on  page  5526 -1. 

14. Inject a 1-:L sam ple  aliquot m anua lly using solve nt flush technique  or w ith an  au tosam pler. 

NOTE: I f peak area is above the linear range of  the working standards, d ilute with hexane,

reanalyze, and app ly the appropriate di lut ion factor in the calculations.

15. M ea su re the  are as  of the  pe aks o f the m ethy ltin chlo rides . A  sam ple  ch rom atog ram  is sho wn in

Figure 1.

CALCULATIONS:

16. Dete rm ine the  m ass, :g (corrected for DE), for each methylt in chlor ide found in the sample front

(W f) and back (W b) sorb en t sec tions , and in th e average m ed ia blank  fron t (B f) and back

(B b)sorbent sections.

NO TE : If W b >  W f/10, report breakthrough and possible sam ple loss.

17. Calcu late concentra tion, C , of each m ethyltin ch loride  in the  air vo lum e sam pled, V  (L):

NO TE :  :g/L / m g/m 3
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EVALUATION OF METHOD:

This  method, developed to collect a ir  samples and analyze the methylt in chlor ides, was adapted from

existing methodology for measuring organot in compounds in air .[3,4]   Reference 1 details the va lida tion

of th is method for sampl ing and quanti fy ing of t rimethyl tin chlor ide,  dimethyl tin dichlor ide and m ethy ltin

trichlor ide in air .  The validated method was needed to provide air  monitoring capabil it ies  during

m ethy ltin chlor ide and stabil izer production.   Table 2 lists the results of  the validat ion experiments

which follow ed  the  gu ide lines  es tab lished by N IOSH [2].   However,  fewer replicates and concentration

levels  were used than recomm ended.  This method met the NIOSH  cri ter ia for accuracy, b ias and

sam ple stabili ty.  The recomm ended sampl ing condit ions are 250 ml/min for 5.5 hours maximum  for

t ime-weighted avera ge  (TW A) sam pling  and 1000 m l/m in for 20 m inutes  m ax imum  for sh ort-term

exposure limit  (STEL) sampl ing.
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TABLE 1.  GENERAL INFORMATION

Analyte Formula Mol. Wt. CAS# RTECS# Properties OSHA

PELa

(mg/m 3)

NIOSH

RELb

(mg/m 3)

ACGIH

TLVc

(mg/m 3)

M ethy ltin

trichlor ide

CH 3Cl3Sn 240.04  993-16-8 W H858550 Colo rless  Crys ta ls

M P 4 8-51 °C

BP  171°C

0.1 0.1 0.1

0 .2  STEL

      (skin)

D im ethy ltin

dichlor ide

C 2H 6Cl2Sn 219.67 753-73-1 W H7245000 Colo rless  Crys ta ls

M P 1 03-105°C

BP  188-19 0°C

0.1 0.1 0.1

0.2  STEL 

     (skin)

Trim ethy ltin

chlor ide

C 3H 9ClSn 199.25 1066 -45-1 W H685000 Colo rless  Crys ta ls

M P  3 7-39 °C

BP 154 °C

0.1 0.1 0.1

0.2  STEL 

     (skin)
a

- O SHA PEL is  m ea su red a s th e a m ou nt  of T in (S n) for  org an ot in com po un ds  in a ir
b

- NIOSH REL is m easured  as  the  am ount o f Tin  (Sn ) for org anotin com pounds  in air 
c
- AC G IH TL V is m easured  as  the  am ount o f Tin  (Sn ) for org anotin com pounds  in air 
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Figure  1:    Sample  Chromatogram

TABLE 2.  METHOD EVALUATION [1]

Range Studied Bias 

(%)

Precision(SrT)

(%)

Accuracy

 (%)

Trimethyltin chloride 0.46 -  9.29 :g/sample (t in) 0.3 5.2 11

Dimethyltin dichloride 0.42 -  9.17 :g/sample (t in) -2.5 5.8 12

Methyltin chloride 0.07 -  10.48 :g/sample (t in) -5.2 7.6 16


